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1.0

1.1

HYDROGEOLOGIC INVESTIZATION
CROUSE~HINDS LACFILI
SYRACUSE, NEW 702X

INTRODUCTION

Thomsen Associates wa= ~etained by Crouse-Hinds
Company to perform a hydro=ologic inirest'igation at
their landfill north of Sersmth North Street. This
i'eport presents our findim=, conclusions, and recom-
mendations from our analys-=s of data obtained during
our in’x'fest-igatio_n at the s==. This report is presented
to Crouse-Hinds in accordaice with P. O. F337014A issued

September 20, 1983 by Crows=-Zinds Company and completes

our contract to Crouse-Hinfs Company for P. O. F337014A.

- Assistance during the =—sject was provided by _
David Ronkainen from Crous=-FHinds, Gregory DeSantis from

. Calocerinos and Spina, and Siephen Rossello from Thomsen

Associates.

Purpose and Scope

The purpose of our inwestigation was to determine
the direction of groundwatz— flow beneath the landfill
in the peat deposits under’z==g the fbundry waste and
in a sand and gravel layer s=carated from the peat by
12 to 52 feet of silt and =z=y. Specifically the work
was to include:

© Locating and desigiin¢ six monitoring well

clusters which wou< include two for sampling
and ‘four ‘for determ®ning groundwater movement.
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1.2

1.2.1

© Installing the monitoring well clusters
under the supervision of a geologist from
our staff.

o] Interpretlng‘groundwater measurements taken
by others and preparing a report after one .
. year of seasonal sampling.

The scope of this report is limited to:

'O Review of available geologic 1nformatlon
on the area. :

(o} Analysis of data obtained from soil borings
and monitoring wells installed by Empire Soils
Investigations, Inc. under the supervision of
a geologist from Thomsen Associates for thls

study.

O Analysis of data obtained from boring,logs,
drilled by Parratt-Wolff for a previous study.

o Ana1y51s of water 1eve1 data prov1ded by
Calocerinos and Spina. : _

This report has been prepared for the exclusive use
of Crouse-Hinds Company for specific application to their
landfill north of Seventh North Street in accordance with
generally accepted hydrogeologic practices.

Methodology

Borings

Eleven_borings were drilled during the investigation
(E-1, E-2, E-3, W-4A, W-4B, W-5, W-6A, W-6B, W~7, W-8A
and W-8B). A rotary drill rig was used to advance the
borings. Five of the borings were 42-62 feet deep and
used d combination of 3-3/4 inch ID hollow stem auger
casing and 4 inch ID NW casing to advance the hole

" (W-4B, W-5, W-6B, W-7 and W-8B). Next to three of the

deep borings, shallow borings 12-20 feet deep were
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drilled using a 3-3/4 inch ID hollow stem auger casing

(W-4A, W-6A and W—Bﬂ) Three borings 27 feet deep were

drilled west of the landfill using a 3-1/4 inch ID
 hollow stem auger casing (E-1, E-2 and E-3). The 10cation

of all borings is shown on Figure 2 and boring logs

are found in Appendix A.

1.2.2 So0il Ssampling

Soil samples were taken in the eight deeper borings .
(E~1, E-2, E-3, W~4B, W-5, W-6B, W-7 and W-8B). Soil
samples were not taken in the three shallow borings
drilled next to deeper borings (W-4a, W-6A and W-8A)
Samples were taken using a two-foot split-spoon sampler.
Split spoon samples were taken in general accordance

"with ASTM Method D-1586. However, the split spoon
sampler was driven 24 inches for each sample rather
than the 18 inches specified in ASTM Method D-1586.
The depth where samples were taken in each borlng is
shown on the borlng logs. 'All samples were visually
classified in the field by a geologist.

1.2.3 Monitoring Wells

Monitoring wells were installed in eight of the
eleven borings (W-4A, W-4B, W-5, W-6A, W-6B, w-7, W-8A
and W-8B). The observation wells were constructed of
threaded flush—joint, two~inch diameter PVC pipe with
machine slotted well screens having 0.02 inch slots.
All joints were sealed'ﬁith teflon tape. The observa-
tion wells were installed ‘inside the hollow stem auger
to allow for placement of clean sand around the well
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screen and a bentonite seal above the sand. All
. wells except for W-4B have a five-foot well screen.
Well 4B has a ten-foot well screen. A sand pack
was placed around the well screen. Above the well
screen the annular space was sealed with bentonite and
| grout seal to prevent leakage down the well casing.
A locking metal protector pipe was cemented over the
. PVC pipe. - ' | '
The shallow wells (B-4A,VB?GA and B-8A) were placed .
in a peat layer beneath the fill. The deeper wells -
fW-4B, W-5, W-6B, W-7 and W-8B) were installed in a
deeper sand and gravel layer separated from the peat
by 12-54 feet of silt and clay. |

1.2.4 Field Hydraulic Conductivity Tests

A field test was performed on Well-6A to obtain
an estimate of the hydraulic conductivity of the peat
~ underlying the foundry waste. The methodology of Bouwer
and Rice (1976) was used to perform the field tests and
analyze the data. Results from the field test are
found in Appendix E.

_1.2.5 Water Elevations

All wells were developed by bailing following
their installation. Water levels were taken monthly
between December, 1982 and October, 1983 by Calocerinos
and Spina. Thomsen Associates surveyed the locations
and elevations of all wells. Vertical eleﬁations were
referenced to a bench mark in the center of the landfill
which is the top of the spindle on a fire hydrant.
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2.2

GEOLOGY

General Geology

The Crouse~Hinds landfill is located northeast
of Seventh North Street and south of Ley Creek in
Syracuse, New York (Figure 1). It is approximately -
1l mile east of Onondaga Lake. The landfill is located
within the Ley Creek stream valley.  Subsurface deposits'
consist of over 80 feet of alternating layers of sand,
silt and clay o&erlying shale and dolostone bedrock of
Silurian Age. (Richard and Fisher, 1970) The majority
of the unconsolidated deposits are of glac1o-lacustr1ne .
origin, deposited at the end of the last glaciation.
However, more recent ofganic deposits are found above
glacio-lacustrine deposits in the area.

Site Geology

The soils encountered beneath the landfill can be
d1v1ded into 3 units, organic deposits, s11t and clay,
and a sand and gravel layer. The eleven borlngs drilled
by Empire Soils Investigations were used in conjunctlon
with borings from previous investigations to develop
geologic profiles of the subsurfaoe deposits showing
the relationship between the organic deposits, silt

'and’clay, and sand and gravel layers. The location Gf

the geologic cross sections and borings is shown on
Figure 2. The geologic profiles are shown on Figﬁres 7
and 8. | .

As shown on the geologic proflles (Flgures 7 and 8),
the foundry waste has been placed on top of organic
deposits. The organic dep031ts-are identified as peat
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on the gecicgic profiles and consist of organic silt,
péat, mar. z2d fine sand. The thickness of organic

- deposits ezcountered in the borings through the land-
fill rangeZ Zrom 0.5 inches at W-5 to 9 feet at W-8B.
The borings west of the landfill (E-1, E-2, and E-3)
encountere: :0.5 to 17 feet of organic deposits. 1In
some areas te peat has been compressed by the £fill
and pushed cut the e&ges of the landfill so only traces
of peat wese encountered (W-5). '

Glaciz-lacustrine deposits consisﬁing of predominantly’
silt and clzy are found below the organic deposits. The
top of the claciolacustrine silt and‘clay.unit is found
between el=Tations 354'and>360. The -glacio-lacustrine -
silt and cizy deposits varied from 12 feet thick at B-2
to 54 feet =hick at B~4. The silt and clay deposits are
thickest iz the southwestern portion of the landfill
(B-4, W-6B, %-7). 1In the area where the thickest silt
and clay d=posits occur a layer of silt and fine sand
was found i» the upper part of the silt and clay deposit
(see cross sactions A-A' and B-B', Figures 7 and 8).

The silt =€ clay deposit thins to the east. Only 14
feet of silt and clay were found at W-4B.

Sand === gravel are found below the silt and clay.
glaciolacr=trine deposits. This deposit consists of |
medium to =czrse sand with some éravel. Borings drilled
for this i—wvestigation did not encounter the bottom of
the sand ==& gravel deposit. However, previous borings
indicate tzis deposit is at least 20 feet thick

" (Appendix C).
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3.0 GROUNDWATER FLOW

Monitoring wells were installed around the periphery
of the landfill to determine the direction of groundwater -
flow in the organic deposits directly beneath the land-
£i11 and in the deeper sand and gravel layer. which is
separated from the organic deposits by 12 to 54 feet
of silt and clay. Water levels in three new observation
wells (W-4A, W-6A and W-8A) and three wells prev1ously
installed by others (W-1, W-2 and W-3) were used to
determine the direction of groundwater flow in the organic
deposits. Five new wells (Ww-4B, W-5, W—6B, W-7 and W-8B)
were installed in the sand and gravel layer to determine
the_direction'df groundwater flow in this unit. Water

' jevel elevations were taken monthly between December, 1982
and October, 1983, to investigate seasonal variations
1n the direction of groundwater flow. Groundwater in
the organic deposits is under water table conditions.

" The direction of groundwater flow in the organic deposits
is shown on the water table map, Figure 3. Water table
contours for both summer and winter conditions were | ‘
plotted. The general direction of groundwater flow PN /z?

A4l

beneath the landfill in both summer and winter is east- °
ward, toward Ley Creek. However, during the winter a ,/f;;:r

groundwater divide is found in the middle of the land£ill

so there is a component of flow toward the south. The

hydraulic gradient of the water table varies from 0.025 ft/ft

to 0.0025 ft/ft. »

The average linear Qelocity of groundwater flow
through the peat deposit beneath the landfill can be
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calculated using Darcy's Law, v = Xi/n where V is the
average linear velocity of flow, X is the hydraulic
conductivity, i is the hydraulic cradient, and n is
effective porosity. A "slug" tes: was performed on
W-6A to evaluate the hydraulic cczSuctivity of the
organic'depbsits following the met=odology of Bouwer
‘and Rice (1976) (Appendix E). Tte result of the field
test indicates a hydraulic comZzctivity of 5x10—4cm/sec.
However, Todd (1980) estimates tZe hydraullc conduct1v1ty
of peat is an order of magnitude Zigher, about 7x10~ cm/sec.
Therefore, in calculating the velocity of groundwater
flow in the organic deposits 5x11—3cm/sec-was used for
hydraulic conductivity to provide =an upper limit on the
rate of groundwater flow in the zeat deposit. Assuming

= 5x10° cm/sec, i-= 0 01 ft/ft (average gradient during
August) and n = 0.44 (Todd, 1980) the average linear
velocity of flow in the peat deposit beneath the landfill
is about 120 ft/year. Since the landfill is within 350
feet of Ley Creek, groundwater fowing beneath the land-
£ill in the organic deposits shozid reach Ley Creek
within three years.

Well W-4A is generally upgr=cient of the landfill.
However, water level readings in December-March show
there was a slight gradient from®—-2 toward W-4A. Thus,
W-4A is not always upgradient of =he landfill so can
not be considered outside the irZinence of the iandfil}.
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Five new piezometers were installed in the deep

" sand and gravel aduifer to investigate groundwater f£low
conditions in this unit. The sand and gra&el layer is
separated from the organic deposits by at least 12 feet

~of silt and clay. The annular space around the pipe
in the bore hole was sealed with a bentonite and cement
grout above the well screen to ensure that water level
measurements in these wells reflect the potentiometric
Surféce of the sand and gravel aquifer. The water level
measurements in the deep wells indicate there is a signi-
ficant seasonai change in the potentiometric surface of
the sand and gravel aqulfer (Figures 4-6). During thé ‘
summer the general direction of groundwater flow beneath -
the landfill in the sand and gravel aquifer ;s toward the
east (Figure 6). Water level measurements also indicate
the sand and gravel aquifer is under artesian conditions

- (Figure 8). Except at W-4A and W-4B, the vertical gradzent '
between the sand and gravel aquifer and organic deposits

" beneath the landfill is upward during the summer months.

_However, in the winter the direction of groundwater
flow in the sand and gravel deposit changes 180°. Water
level measurements in the deep wells between late December
and March indicate the general direction of grbundwater
flow in the sand and gravel aquifer is westward (Figures
4 and 5). The potentidmetric surface also is much lower
in the winter, declining 15 to 20 feet in all wells except
W-4B. With the deciine'in the potentiometric surface,
the vertical gfadient also changes. Although the sand
and gravel aquifer is still under artesian conditions, -
the vertical gradient in the winter between the organic

~deposits and sand and gravel layer is downward (Figure 7).
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The thickness of the silt and clay depesit appears
related to its effectiveness as a confining layer. At
W-4B where the silt and clay deposit is only 14 feet
thick water levels do not show the large seasonal
variations found in the other deep wells where the silt
‘and clay layer was at least 25 feet thick (W-8B, W-6B,
W-7, W-8),and upward vertical gradients observed in the
summer at other locations between wells in the sand and
'graﬁel aquifer and wells in the organic deposits were
not found between W-4B and W-4A. This indicates that
although the lower hydraulic conductivity of the silt
and clay layer with respect to the overlying organic
deposits will restrict the downward flow of leachate _
from the organic deposits to the sand and gravel aquifer,
the silt and clay layers is not as effective a confining
unit at W-4B as in areas where the vertical gradient is
upward during half the year. The upward gradient provides
an additional barrier to downward mlgratlon of leachate.
Thus, the silt and clay layer is a more effective con-
fining layer in areas where it is thicker because a
hydrologic restriction (gradient) is added to the geologic
restriction (low hydraulic conductivity) to the downward
migration of leachate through the silt and clay layer.

Because of the seasonal reversal in flow direction
between winter and summer in the sand and gravel aquifer,
no wells are entirely upgradient of the landfill. How-
ever, W-8B is cross-gradient under both winter and summer
flow conditions, and at the edge of the landfill, so it
should provide background water quality. During summer
flow conditions W-4B is doanradient of the landfill
while during winter flow conditions W-5, W-6B and W-7
.are downgradient of the landfill.
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4.0

CONCLUSIONS AND RECOMMENDATIONS

Monltorﬁng wells installed in the organic dep051ts

- beneath the £ill confirm earlier investigations which

indicated groundwater flow beneath the landfill in this
deposit waslwestward, toward Ley Creek. Groundwater flow
calculations indicate the average linear horizontal
veloc1ty of flow in the organic deposxts is approximately
120 ft/year. Since Ley Creek is within 350 feet of the
landfill, groundwater flowing beneath the landfill should
reach Ley Creek within 3 years.

The organic deposits are separated from a deeper
permeable sand and gravel deposit by 12 to 54 feet of
silt and clay. Water level measurements in the deep
piezometers installed to monitor groundwateramovement
in the sand and gravel layer show a significant- Seasonal
variatlon in the direction of groundwater flow in thls
deposit. The horizontal direction of groundwater flow
reverses from eastward in the summer to westward in the
winter. Vertzcal gradients between the sand and gravel
aquifer and organlc dep051ts also reverse from upward
in the summer to downward in the winter when the potenti-
ometric surface in the sand and gravel aquifer declines
15 to 20 feet. The sand and gravel layer is an artesian
aqulfer, confined by the silt and clay deposits which
separate it from the overlylng organic dep051ts.

Any leachate produced by the landfill should flow
horizontally through the organic deposits toward Ley

- Creek. The silt and clay deposit underlying the peat

will restrlct vertical mlgratlon of leachate due to
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its lower hydraulic ccczd=ztivity. Moreover, vertical
gradients between the =—cs=rlying sand and gravél aquifer
and organic deposits a=—=z =sward during much of the year
(April-early December) Zzz=ing an additional restriction
to downward migration = Zeachate. Thus, the effect

of the landfill on watmr~ zZuality should be restricted
to groundwater in the ——c=nic deposits.

Wells W-6A, W-8A,. #~1 and W-3 are downgradient
monitoring points in e o'ganic deposits. ’However,
@ new upgradient well == the organic deposits is needed
to evaluate the differsecce between background water
quality in the organic Zeposits and water quality in
the organic deposits dtov—cradient of ‘the landfill.
Well W-4A is not an adeczate background' monitoring well
because it is not alwasv= upgradient of the landfill and
was installed through =11 which contained foundry waste.
A new upgradient monitorimg well should be placed further
from the landfill and iiz =n area where there is no foundry

waste.

An additional dowmcradient monitoring well should
also be'placed in the ==rE and gravel deposit to monitor
water quality in this =it during summer flow conditions
when the direction of =—cw is eastward. Well W-4B is
the only downgradient mcrzitoring:.wéll during summer flow
conditions when the dir=ction of flow in the sand and
gravel unit is eastwarc®. When the direction of flow is
westward (winter flow c=r=Eitions) wells W=7, W-6B and
W-5 all provide downgrz==ient monitoring points. Due to
the reversal in flow dii=sction it is difficult to locate
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an upgradient monitoring well in the sand and gravel
deposit. Well W-8B is in the best location for pro-
viding background water quality in the sand and gravel
aquifer because it is cross gradient'to the direction
of flow under both winter and summer flow conditions
and is at the edge of the landfill.

Res?ectfully submitted,
THOMSEN ASSOCIATES

Mo, owstetes - Rt

Marjory Rinaldo-Lee, C.P.G.S.

ol T oz

Charles T. Gaynor, I1I, P. E.
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